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We present a method for automatically clustering similar attribute values in a database system
spanning multiple domains. The method constructs a value abstraction hierarchy for each attribute
using rules that are derived from the database instance. The rules have a confidence and popularity
that combine to express the "usefulness" of the rule.
Attribute values are clustered if they are used as the premise for rules with the same consequence.
By iteratively applying the algorithm, a hierarchy of clusters can be found. The algorithm can be
improved by allowing domain expen direction during the clustering process.
1. INTRODUCTION
In a conventional database system, queries are answered with absolute certainty. IT a query has no
exact answer, then the user's needs remain unsatisfied. A cooperative query answering (CQA)
system behaves like a conventional system when the query can be answered normally, but tries to
find an approximate answer when the original query condition cannot be matched exactly [4, 10].
Many information retrieval (IR) systems are like CQA systems because they return partially
matching objects to their queries. Such systems use a set ofkeywords as an abstract representation
of each underlying object. Queries are specified as a set of keywords which are then matched
against the abstract representations. IT an abstraction matches the query set closely enough, then
the underlying document is retrieved.
Unlike IR systems, CQA systems can search the underlying data directly to determine the accuracy
of a candidate answer. Early CQA systems found approximate answers by evaluating a nearness
function for every tuple in the database. Although this approach works for small systems, it is too
inefficient for large applications.
Our approach to CQA, query modification, finds approximate answers by relaxing the query
conditions. When a query has no answer, its conditions are weakened to obtain a nearby, or
approximate answer. For example, consider a query about transporting ground vehicles for a
military application:
Find a large vehicle that can be packed and easily airlifted to Bizerte
The four conditions on this query are:
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